Mechanisms of acquired resistance to 2-(4-Amino-3-methylphenyl)benzothiazole in breast cancer cell lines.
Compounds within the 2-(4-aminophenyl)benzothiazole class represent extremely potent and selective experimental antitumour agents. The lysylamide prodrug of 2-(4-amino-3-methylphenyl)-5-fluorobenzothiazole is undergoing phase I clinical evaluation. Extensive studies to elucidate mechanisms underlying the stark selectivity demonstrated potent cytosolic AhR ligand binding and cytochrome P450 1A1-catalysed bioactivation. Two human derived breast cell lines, initially exquisitely sensitive to this class of agent (GI50 < 5 nM) have been derived displaying acquired resistance to 2-(4-amino-3-methylphenyl)benzothiazole (DF 203; GI50 > 50 microM). Cross resistance to 2-(4-amino-3-iodophenyl)benzothiazole and 2-(4-amino-3-cyanophenyl)benzothiazole is observed (GI50 > 30 microM) as is > 100-fold reduced sensitivity of the two variant lines to 2-(4-amino-3-methylphenyl)-5-fluorobenzothiazole (5F 203). In contrast, cell lines possessing acquired resistance to DF 203 (203R) retain sensitivity to benzo[a]pyrene and doxorubicin. Examination of DF 203-treated cells by confocal microscopy and HPLC analyses of nutrient media concur revealing diminished depletion of DF 203 from medium and impaired intracellular DF 203 retention. In contrast to cytosolic arylhydrocarbon (AhR) receptors of wild type cells, AhR appears constitutively localised within nuclei of 203R cells; consequently, DF 203 fails to drive transcription of cyp1a1. DF 203- and 5F 203-derived DNA adducts fall significantly in 203R cells. Reduced number and intensity of gamma H2AX foci report protection against DF 203-evoked DNA double strand breaks. In conclusion, aberrant AhR signalling underlies at least in part acquired resistance to DF 203. Intriguingly, comparisons of gene transcription profiles between sensitive and resistant paired lines reveal > 5-fold up-regulation of cyp1b1 expression, a protein implicated in resistance to therapeutic agents.